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METHOD AND DEVICE FOR PACKAGING
OF BULK GOODS IN BAGS

TECHNICAL FIELD

The present invention relates to a method and device for
packaging of bulk goods, 1n particular of powdery or granular
products 1n bags, in particular for a chamber machine or a
chamber belt machine, respectively.

BACKGROUND

For packaging of bulk goods, 1in particular powdery or
granular products, respectively, devices and methods, respec-
tively, are known by which bags are filled and thereafter
sealed 1n upright position 1 order to prevent that the bulk
goods contaminate the sealing seam. Because of such a con-

tamination of the sealing seam a secure sealing can not be

guaranteed. Inclusions of air 1n the bag can not be prevented
by this method, which leads to the fact that on one hand the
packaging volume increases and on the other hand the optical
appearance suffers.

Furthermore, devices are known by which the bags filled
with bulk goods are sealed while lying. Evacuation 1s not
possible 1 conventional chamber machines since the bulk
goods are sucked in the direction to the bag mouth by the
airtlow resulting from the evacuation, and therefore contami-
nate the sealing seam.

SUMMARY

Therefore, 1t 1s the object of the present invention to pro-
vide an improved method and device which enable to package
bulk goods 1n a chamber machine under vacuum.

By perforating the bag by means of a perforation device,
the gas or the air, respectively, escapes from the bag through
the created openings slowly enough despite the vacuum
present 1n the chamber, 1n order to prevent that the content of
the bag, 1.e. the bulk goods, 1n form of a powder or granular
material 1s sucked into the direction of the bag mouth or the
sealing region, respectively and/or 1s pressed by the foil of the
collapsing bag and contaminates the sealing region. An air-
flow out of the bag which may transport the product particles
to the suction openming 1s prevented. In this manner bulk goods
can be packaged without costly modification by means of the
chamber machine.

The combination of the airtight sealing of the bag by a
clamping bar and the perforation of the bag foil has the
advantage compared with throttling 1n the vacuum pipe that
the airtlow out of the bag can be adjusted much more pre-
cisely. When throttling takes place 1in the vacuum pipe, 1t can
not be excluded that the airflow from the bag becomes too
strong and therefore product content can reach the sealing
region because of the flow technical properties of the corre-
sponding chamber machine. By the present invention the
airtlow can be determined precisely by the number and the
s1ze and the area, respectively, of the openings as well by the
vacuum value. By the generation of many small openings the
formation of an airtlow which transports product particles can
be minimized or prevented, respectively.

Further features and advantages of the mvention follow
from the description of embodiments referring to the
enclosed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 a schematical side view of a chamber belt machine:
FI1G. 2a a schematical sectional view of a part of the cham-
ber belt machine with a lid raised;
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FIG. 26 a schematical sectional view of a part of the cham-
ber belt machine with a lowered perforation device and low-

ered lid;

FIG. 2¢ a schematical sectional view of a part of the cham-
ber belt machine during evacuation of the chamber;

FIG. 24 a schematical sectional view of a part of the cham-
ber belt machine during sealing and separating;

FIG. 2¢ a schematical sectional view of a part of the cham-
ber belt machine during venting or opening of the lid, respec-
tively;

FIG. 3 a schematical sectional view of a perforation device;

FIG. 4 a schematical sectional view of an accommodation
in a second embodiment with two sealing wires and a sepa-
rating wire;

FIG. 5 aschematical sectional view of a part of the chamber
belt machine having an opened lid 1n a further embodiment.

DETAILED DESCRIPTION

In the following with reference to FIGS. 1-3, a first
embodiment of the mnvention 1s described exemplarily with a
chamber belt machine. In the present embodiment the cham-
ber belt machine 1s formed as an automatic chamber belt
machine.

FIG. 1 shows a schematical view of a chamber belt
machine having a conveyor belt 1, a rack 2, a placing region
3, achamber 4 and a lid 5. The chamber 4 1s formed by the I1id
5 together with a lower portion 25 (see FIG. 2a to e), wherein
the lid 5 may be automatically opened drivingly by a motor
for example or may be opened manually, for example 1n order
to rece1ve bags 26 to be evacuated or to be sealed (see FIGS.
2a to e) which are supplied by the conveyor belt 1 automati-
cally, and which closes thereafter to form the chamber 4.

FIG. 2a shows a schematical sectional view of a part of the
chamber belt machine. The lid 5 1s provided at 1ts lower edge
with a continuous lid gasket 6 to guarantee that the 11d 3 or the
lid gasket 6 respectively, forms the airtight chamber 4
together with a lower portion 5 during closing of the id 5. A
receiving block 17 1s provided at the inner side of the top face
of the 1id 5. A clamping bar accommodation 7, an accommo-
dation 8 and a limiting beam 9 are provided lowerable and
raisable, respectively, at the recetving block 17 (shown by
three double arrows). At the lower side of the clamping bar
accommodation 7 a clamping bar 10 and at the accommoda-
tion 8 a separating wire 11 and a sealing wire 12, respectively,
are provided. The clamping bar accommodation 7, the
accommodation 8, the limiting beam 9, the clamping bar 10,
the separating wire 11 and the sealing wire 12 each extend
along the whole width of the bag into the plane of the drawing
and out of 1t, respectively. Furthermore, a perforation device
accommodation 20 having a lowerable perforation device 21
1s provided at the recerving block 17. In the chamber 4 an
anvil accommodation 22 1s provided which 1s again provided
on the lower portion 25. In the anvil accommodation 22 an
anvil 13 1s embedded which cooperates with the separating
wire 11 and the sealing wire 12 during the operation. Further-
more, 1n the anvil accommodation 22 a slit 24 1s provided
which cooperates with the perforation device 21 during the
operation. The anvil accommodation 22, the anvil 13 as well
as the slit 24 extend along the whole width of the bag into the
plane of the drawing and out of 1t, respectively.

In the chamber 4 a bag 26 1s arranged wherein a product 28
1s arranged and the bag neck 27 thereof extends 1n FI1G. 2a to
the lett out of the chamber 4. The bag 26 1s arranged such that
the bag neck 27 1s essentially located between the clamping
bar 10, the separating wire 11 or the sealing wire 12, respec-
tively, and the anvil accommodation 22.
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FIG. 3 shows the perforation device 21. A plurality of or
multiple needles 212 are provided in a needle accommoda-
tion 211. In this manner it 1s possible that the bag 26 1s
provided with a plurality or multiple of openings.

In FIGS. 2a to e the operation of the inventive device or the
inventive method, respectively, 1s shown.

As 1s shown 1n FIG. 24, the bag 26 filled with bulk goods
but not yet sealed 1s placed in the chamber 4 between the
clamping bar 10, the separating wire 11 and the sealing wire
12, respectively, and the anvil accommodation 22. It has to be
taken care of that the filled bag 26 1s cautiously placed inside
or on the conveyor belt 1 respectively (see FIG. 1) 1n order to
prevent contamination of the sealing region by bulk goods
sliding forward by themselves. The clamping bar accommo-
dation 7, the accommodation 8 and the limiting beam 9 are 1n
their rest position and their original position, respectively in
this step. The 11id 5 1s 1n a raised position.

Thereafter, as shown 1n FIG. 25, the 11d 5 1s closed. The lid
forms the chamber 4 together with a lower portion 25. Before
and/or at and/or after closing the lid 5, the perforation device
21 1s lowered and perforates the bag 26. In the shown embodi-
ment a plurality of needles 212 (see FIG. 3) create a multiple
of essentially circular openings 1n the bag foil. The openings
are created with a distance from each other of 1 mm to about
100 mm and with an area of about 0.002 mm~ to about 0.2
mm?~. Preferably, the openings are created with a distance of
about 1 mm to about 50 mm from each other and a surface of
about 0.002 mm~ to about 0.1 mm?. Further preferably, the
openings are created with a distance of about 1 mm to about
20 mm from each other and an area of about 0.005 mm~ to
about 0.1 mm~. The needles 212 (see FIG. 3) of the perfora-
tion device 21 are arranged and adapted accordingly. The
generated holes form a line 1n the bag 26 which extends into
the plane of the drawing and out of it, respectively, along the
whole width of the bag 26. The generated perforation 1n the
bag 26 can take place in different manners. For example also
a plurality of rows of needles 212 (see FIG. 3) are conceiv-
able. It 1s also conceivable to create slits or other openings 1n
the bag foil. The perforation of the bag in the sense of the
inventive 1idea means to provide the bag 26 with a plurality of
regularly arranged holes with a predetermined shape and size.
The shape, size and number of created openings 1n the bag 26
1s selected dependent on the performance of the vacuum
pump, the desired cycle performance or the process time,
respectively, and the properties of the product 28, for example
the grain size.

In the same step the limiting beam 9 1s lowered. A gap 15
remains between the limiting beam 9 and the anvil accom-
modation 22 1n order to make possible an escape of the air
from the bag 26 during later evacuation of the chamber 4. The
escaping air from the bag 26 causes that the bag foil attaches
to the product 28. The product 28 1s compressed by the usual
tflat form of the bag 29 and therefore 1s pressed in the direction
of the bag neck 27. The gap 15 1s formed such that sliding of
the bulk goods in the direction of the bag neck 27 or the
sealing region, respectively, 1s prevented. In dependence of
the flowabaility or the rheological behavior, respectively, of the
product 28 to be packaged, the width of the gap 15 can be
varied. Furthermore, the clamping bar accommodation 7 and
the clamping bar 10, respectively, are lowered 1n order to
clamp the bag 26 and to seal 1t. In this manner a gas volume
flow or airtlow, respectively, through the bag neck 27 into the
chamber 4 1s prevented during a later evacuation of the cham-
ber 4. If the bag 26 comprises a long bag neck 27 as 1s shown
in FIG. 25, this 1s additionally clamped by the lid gasket 6.

Preferably the clamping bar 10 1s lowered already before
closing the chamber 4. Otherwise since the vacuum pump

10

15

20

25

30

35

40

45

50

55

60

65

4

usually 1s operated continuously for a evacuation, during
closing of the chamber 4, air would be sucked from the bag 26
through the bag neck 27 since no perforation is yet present.
This may cause under circumstances a contamination of the
sealing region by the sucked bulk goods. If a long bag neck 1s
already clamped by the lid gasket 6, this problem does not
occur. The accommodation 8 and the separating wire 11,
respectively, and the sealing wire 12 are placed 1n their rest
position 1n this step.

As 1s shown 1n FIG. 2¢, the perforation device 21 1s moved
again to 1ts rest position. Sumultaneously or thereafter the
chamber 4 1s evacuated by means of a vacuum pump. It1s also
conceivable that instead of an integrated vacuum pump 1n or
at the machine, a central vacuum plant is provided.

As 1s shown 1n FI1G. 24, the accommodation 8 and together
with it the separating wire 11 and the sealing wire 12, respec-
tively, are lowered. The bag neck 27 1s sitmultaneously sealed
and cut 1n this manner. The separating wire 11 and the sealing
wire 12 cooperate with the anvil 13. The separating wire 11 1s
for example a heated metal wire. The bag 26 1s thus cut-off
directly adjacent to the sealing seam. The cut-oif perforated
bag neck 27 can be disposed of. The clamping bar 10 and the
limiting beam 9 remain 1n their lowered position.

As 1s shown 1n FIG. 2e, the clamping bar accommodation
7, the accommodation 8, the limiting beam 9, the clamping
bar 10, the separating wire 11 and the sealing wire 12 are
moved 1nto their rest position again. The dashed line 1n FIG.
2¢ shows the plane in which the bag neck 27 was separated
from the bag 26. In this step the chamber 4 1s vented and the
l1d 5 1s opened. The filled and sealed bag 26 can be taken out
or can be fed out through the conveyor belt 1 (see FIG. 1), and
the method can start again, as 1s described under FIG. 2a.

FIG. 4 shows a second embodiment of the present inven-
tion. A second sealing wire 14 1s provided additionally to the
separating wire 11 and the sealing wire 12 at the accommo-
dation 8. The separating wire 11, the sealing wire 12 and the
second sealing wire 14 cooperate with the anvil 13 (see FIGS.
2a to 3). In this manner 1t 1s made possible that the bag 26 can
be provided with two sealing seams. The stressability as well
as the safety of the sealing 1s improved.

FIG. 5 shows a schematical sectional view of a part of the
chamber belt machine in a further embodiment of the present

invention. The structure of the device corresponds to the
structure shown 1n FIG. 2a. The only difference 1s 1n that 1n
this further embodiment no limiting beam 9 (see FIGS. 2a to
e) 1s provided.

The operation of the device corresponds to the operation
described under FIG. 2a. Because of the missing limiting
beam 9 (see FIGS. 2a to ¢) no gap 15 1s provided (see FIGS.
2b6 to d). Because of this constant and slow escape of the air
out of the bag 26 during evacuation of the chamber 4, which
1s obtained according to the present invention, no contamina-
tion of the sealing region by the bulk goods takes place 1n this
embodiment.

The shape of the l1id 1s not restricted to the shown shape.
The l1id can have for example the shape of a hollow sphere or
any other arbitrary shape. Further, the arrangement of the
clamping bar, the sealing wires and the limiting beam, respec-
tively, are not restricted to the shown shape.

Furthermore, 1t 1s possible to provide a membrane valve 1n
the used bags which 1s employed 1n a fo1l region between the
clamping bar and the sealing wire. By this membrane the air
can escape throttled from the bag. Further, a Tyvac window 1s
conceivable, by which the air can escaped throttled. In both
this variances a perforation of the bag 1s not necessary. The
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perforation can be a micro perforation as 1s the case 1 Gore-
tex™ material which 1s provided for example in a membrane
valve or 1n Tyvac.

It 1s also concelvable to deal with a plurality of bags simul-
taneously. Furthermore, 1t 1s conceivable to structure the per-
foration device otherwise so that 1t at least can penetrate the
to1l layer. The openings in the bag can be created in any
manner. Furthermore, it 1s possible to mnsert already perfo-
rated bags into the machine.

Furthermore, it 1s concetvable to vent the chamber already
during sealing of the bag. For this purpose the limiting beam
could fix the bag foil together with the clamping bar 1n order
to prevent a damage of the still warm and deformable sealing,
seam by applying force to the foi1l which 1s caused by the air
flowing into the chamber.

The invention 1s notrestricted to the package of powdery or
granular products. Rather, the package of any form of bulk
g0ods 1s possible.

The mvention furthermore 1s not restricted to the employ-

ment 1 a chamber belt machine. It 1s also applicable to a
chamber machine without conveyor belt.

The mvention claimed 1s:

1. A method for packaging of bulk goods into bags, the
method comprising:

providing a bag filled with bulk goods;

forming a chamber around the bag by closing a lid;

evacuating the chamber;

providing a limiting beam 1n the chamber to limit move-

ment of the bulk goods 1n the bag during evacuation of
the chamber;

perforating the bag 1in the chamber to form perforations in

the bag, or introducing the bag into the chamber already
with perforations;

sealing the bag in the chamber with a sealing device,

wherein the sealing device i1s positioned between the
perforations and the limiting beam during the sealing;
and further comprising forming a gap 1n the chamber
between the limiting beam and a lower member for
receiving a portion of the bag, wherein the gap 1s main-
tained during evacuation of the chamber and the gap 1s
formed such that air can escape from the bag and that
bulk goods are inhibited from being carried out of the
bag by an airflow during evacuation of the chamber.

2. The method according to claim 1, wherein the method
comprises perforating the bag in the chamber using a perto-
ration device before, at or after evacuation of the chamber.

3. The method according to claim 1, wherein the perfora-
tions are formed as openings having a distance of about 1 mm
to about 100 mm from each other and having an area each of
about 0.002 mm~ to about 0.2 mm”~.

4. The method according to claim 3, wherein the sealing 1s
performed such that a sealing seam 1s formed on the bag, and
wherein the openings are formed 1n the bag 1n a line which 1s
essentially parallel to the sealing seam.

5. The method according to claim 1, wherein the perfora-
tions are formed as openings having a distance of about 1 mm
to about S0 mm from each other and having an area each of
about 0.002 mm~ to about 0.1 mm~.

6. The method according to claim 5, wherein the sealing 1s
performed such that a sealing seam 1s formed on the bag, and
wherein the openings are formed 1n the bag 1n a line which 1s
essentially parallel to the sealing seam.

7. The method according to claim 1, wherein the perfora-
tions are formed as openings having a distance of about 1 mm
to about 20 mm from each other and an area each of about
0.005 mm~ to about 0.1 mm”~.
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8. The method according to claim 7, wherein the sealing 1s
performed such that a sealing seam 1s formed on the bag, and
wherein the openings are formed 1n the bag 1n a line which 1s
essentially parallel to the sealing seam.

9. The method according to claim 1, wherein the method
comprises perforating the bag using a plurality of needles to
form the perforations.

10. The method according to claim 9, wherein the sealing
1s performed such that a sealing seam 1s formed on the bag,
and wherein the perforations are formed 1n the bag 1n a line
which 1s essentially parallel to the sealing seam.

11. The method according to claim 1, further comprising
cutting the bag in the chamber, wherein the sealing and the
cutting are performed simultaneously.

12. The method according to claim 1, wherein the sealing
device comprises a lirst sealing wire and a second sealing
wire, and sealing the bag comprises generating two sealing
seams with the first sealing wire and the second sealing wire.

13. The method according to claim 1, wherein the sealing
device comprises a sealing wire, and the method comprises
simultaneously sealing the bag with the sealing wire and
venting the chamber.

14. The method according to claim 1, further comprising
lowering a clamping bar onto a neck of the bag, wherein the
sealing device 1s positioned between the clamping bar and the
limiting beam during the sealing.

15. The method of claim 1 wherein the limiting beam 1s
movable with respect to the lid.

16. The method of claim 1 further comprising lowering the
limiting beam below the sealing device prior to the sealing.

17. The method of claim 1 wherein the limiting beam and
the sealing device are independently movable with respect to

the lid.

18. The method of claim 1 wherein the method comprises
perforating the bag in the chamber with a perforation device,
and the sealing device 1s disposed between the perforation
device and the limiting beam.

19. The method according to claim 1 wherein the bag has a
bag neck with an end, and the sealing device 1s positioned
between the limiting beam and the end of the bag neck during
the sealing.

20. A method for packaging bulk goods into bags, the
method comprising:

providing a bag filled with bulk goods;
forming a chamber around the bag by closing a lid;
evacuating the chamber;

providing a limiting beam in the chamber to limit move-
ment of the bulk goods 1n the bag during evacuation of
the chamber;

perforating the bag in the chamber with a perforation
device;

sealing the bag 1n the chamber with a sealing device,
wherein the sealing device 1s positioned between the
perforation device and the limiting beam; and further
comprising forming a gap in the chamber between the
limiting beam and a lower member for receiving a por-
tion of the bag, wherein the gap 1s maintained during
evacuation of the chamber and the gap 1s formed such
that air can escape from the bag and that bulk goods are
inhibited from being carried out of the bag by an airtlow
during evacuation of the chamber.

21. The method of claim 20 wherein the limiting beam 1s
movable with respect to the lid.
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22. The method of claim 20 further comprising lowering 24. The method according to claim 20 wherein the bag has
the limiting beam below the sealing device prior to the seal- a bag neck with an end, and the sealing device 1s positioned
ng. between the limiting beam and the end of the bag neck during
23. The method of claim 20 wherein the limiting beam and the sealing.

the sealing device are independently movable with respectto 3
the lid. %k % % %
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